ABSTRACT
INTRODUCTION

4
These include E. coli FabI, Bacillus subtilis FabL, Vibrio cholerae FabV, and Enterococcus
70
faecalis . Each elongation round uses malonyl-ACP as extender unit, and hence 71 requires the ATP dependent conversion of acetyl-CoA to malonyl-CoA.
72
As the FAB II system described above, the recently engineered functional reversal of the 73 β-oxidation cycle is based on an elongation cycle that includes condensation, dehydrogenation, 74 dehydration, and reduction steps ( Fig. 1) (21, 22) . However, the β-oxidation reversal operates Rogosa were purified using the Wizard Genomic DNA Purification Kit (Promega, Madison, 98 WI). E. gracilis TER was amplified from a plasmid harboring a codon-optimized egTER 99 synthesized by GenScript (Piscataway, NJ). All restriction enzymes were purchased from New
100
England Biolabs (Ipswich, MA). Plates were prepared using LB medium containing 1.5% agar, 101 and appropriate antibiotics were included at the following concentrations when required: 102 ampicillin (100 µg/mL), kanamycin (50 µg/mL), spectinomycin (50 µg/mL), chloramphenicol 103 (12.5 µg/mL chromosomal/ 34 µg/mL plasmids) and zeocin (25-50 µg/mL). were confirmed by DNA sequencing. All resulting plasmids used in this study are listed in Table   112 1.
113
Strain JC01 (MG1655 ldhA poxB pta adhE frdA) (21), a derivative of wild-type 114 K12 Escherichia coli strain MG1655, was used as the host for all genetic modifications. reaction and the disruption of multiple genes in a common host was achieved as previously 127 described (25). All resulting strains used in this study are listed in Table 1 . Information Figure S1 , Table S1 ), genomic expression of the atoB and fadBA operons was 
246
The genes encoding the aforementioned ACDHs were deleted and overexpressed in strain 247 JC01(DE3) atoB CT5 fadB CT5 ΔfadA and their effect on butyrate production assessed. The 248 deletions had little impact on either butyrate or 3-hydroxybutyrate production levels and did not 249 impair growth (Fig. 2) . The only ACDH over-expression that affected butyrate yield was FadE, 250 which resulted in a 44% increase in comparison to a control with the pETDuet vector alone (Fig.   251 2). Similarly, only the overexpression of FadE resulted in a change in measurable 252 dehydrogenase activity on butyryl-CoA with a specific activity of 0.019 ± 0.0017 µmol/mg/min, 12 which is an order of magnitude greater than any other tested ( showing similar reduction in 3-hydroxybutyrate levels (to 0.9 and 0.5 g/L respectively) (Fig. 2) .
277
When comparing the trans-enoyl-CoA reductase activities of these fermentations samples (using 278 the standard 80 µM crotonyl-CoA), fabI-overexpressing cultures showed an activity which is six 279 times lower than the activity observed upon egTER-overexpression (Table 3) longer chain length carboxylic acids is observed (Fig. 4A) . The most abundant longer chain 370 produced is C6 (0.53 ± 0.03 g/L), while C8, C10 and C12 carboxylic acids are produced at 57.8 371 ± 4.7, 56.8 ± 4.4 and 11.5 ± 0.3 mg/L, respectively (Fig. 4A) .
372
The deletion of fadD, encoding an acyl-CoA synthetase, has been utilized in numerous minimal impact on the levels of C4-C10 carboxylic acids produced (Fig. 4A) . In order to alter 378 the product profile away from C4 and C6 carboxylic acids, yciA, encoding a thioesterase 379 previously shown to have a marked effect on short chain product profiles (21), was also deleted.
380
This resulted in significant increases to C8 (97.4 ± 1.9 mg/L) and C10 (102.5 ± 8.0 mg/L) 381 carboxylic acids while greatly reducing the amount of butyrate (0.47 ± 0.01 g/L) (Fig. 4A) .
382
In order to investigate the potential for FabI to be used in the production odd-chain priming molecule propionyl-CoA, odd-chain carboxylic acids could also be produced.
422
In addition to providing a defined set of native enzymes that facilitate the functional reductase has a pronounced impact on the overall favorability of the pathway (Fig. 1) . For acyl-CoA reductases for alcohol production, can also be utilized to diversify product synthesis.
458
In addition to the production of carboxylic acids and n-alcohols through the tailoring of when mePCT is co-expressed from pCDFDuet and the medium is supplemented with 15 mM 501 propionic acid. All strains and plasmids described in Table 1 . 
